General information
The reactions were performed under air conditions in a Schlenk tube. The solvents were obtained from commercial sources and used without further purification. For chromatography, 200-300 mesh silica gel (Yantai, China) was employed.
1 H NMR and 13 C NMR spectra were recorded on a Bruker Avance 400 (100 MHz) or 500 (125 MHz) spectrometer. Chemical shifts are reported in ppm using tetramethylsilane (0) as internal standard when using CDCl3 as solvent for 1 H NMR spectra. For [1] : To a stirred solution of 1-(2-hydroxyphenyl)ethanone (15 mmol) in EtOH (10 mL), phenylhydrazine (1.5 mL, 15.2 mmol) were added, followed by 5 drops of HOAc. The reaction mixture was subsequently heated at 80 o C for 1h. After cooled to room temperarure, the solvent was evaporated.
Synthesis of substrates 2-(1H-indol-2-yl)phenols
Polyphosphonic acid (PPA, 10 mL) was added then heated at 120 o C for 1 h. The reaction miture then was poured on ice and neutralised with 2 M NaOH and extracted with EtOAc three time. The combined organic layer was washed with brine, dried over anhydrous Na2SO4 and concentrated under reduced pressure. The residue was purified by column chromatography on silica gel to give 2-(1H-indol-2-yl)phenol 3 derivatives. [2] : To a stirring solution of o-phenylenediamine (10 mmol) and benzaldehyde (10 mmol) in DMF (20 mL), sodium metabisulfite (2 mmol) was added. The mixture was stirred for 6 h at 110 o C.
2-(1H-benzo[d]imidazol-2-yl)phenols
After the reaction was completed, the mixture was poured into cold water under stirring and extracted with EtOAc three times. The combined organic layer was washed with brine, dried over anhydrous Na2SO4 and concentrated under reduced pressure. The residue was purified by column chromatography on silica gel to give [3] : Hydrazine sulfate (12 mmol), sodium acetate (12 mmol), ethanol (10 mL) and water (10 mL) were successively added to a round-bottom flask. The mixture was heated to 60 o C for 1 h, then mucochloric acid (10 mmol) was added to the warm solution. The solution was stirred under reflux for 4 h, followed by cooling to room temperature, then filtered. The residue was washed with water, dried at room temperature to give 4,5-dichloropyridazin-3(2H)-one.
2-tetrahydropyranylpyridazin-3-ones
4,5-Dichloropyridazin-3(2H)-one (10 mmol), potassium hydroxide (KOH, 12 mmol), tetrabutylammonium bromide (TBAB, 2 mmol) and acetonitrile (20 mL) were successively added to a round-bottom flask. The mixture was heated to reflux and alkyl halide (20 mmol) was added dropwise to the solution, the mixture solution was stirred at reflux for 5 h, monitored by TLC. After the reaction was completed, the solvent was removed in vacuo to provide a crude mixture. Next, the crude mixture was extracted with ethyl acetate and water three times. The combined organic layer was washed with brine, dried over anhydrous Na2SO4 and concentrated under reduced 4 pressure. The residue was purified by column chromatography on silica gel to give 2-tetrahydropyranylpyridazin-3-one derivatives. 
2-tetrahydropyranylpyridazin-3-ones (0.30mmol) and potassium carbonate (2.5 equiv.)
were successively added to a 10 mL Schlenk tube. Then DMF (2 mL) was introduced to the reaction mixture using a dropper. The resulting solution was stirred at 80 o C for 3 hours. After the reaction cooled to room temperature, the mixture was extracted with ethyl acetate (EtOAc) three times. Next, the combined organic phase was washed with brine, dried over anhydrous sodium sulfate (Na2SO4) and filtered. The solvent was then removed in vacuo to obtain a crude mixture, which was purified by silica gel column chromatography to afford the desired product.
Details of Crystal Structure Determination for 3n
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